High p+ Spectra from STAR

James C. Dunlop
Yale University
for the STAR Collaboration

% STAR



High p+at RHIC: Motivation

 New opportunity at RHIC
(s = 130 AGeV vs 17 AGeV at SPS

e Extend into perturbative regime
« Calculations reliable

e Predictions based on partonic energy loss

 Interaction of parton with partonic matter
 Energy loss of partons
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Partonic Energy Loss Predictions:
Hadron Spectrum
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Partonic Energy Loss Predictions:
Azimuthal Anisotropy

M. Gyulassy, I. Vitev, X.N. Wang nucl-th/0012092
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®* Azimuthal anisotropy

at low p;provides
control of geometry

* Different pathlength
as function of f
leads to f anisotropy
from partonic energy loss
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Partonic Energy Loss Predictions:
Antiproton/Proton

X.N. Wang PRC58:2231,1998
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1 ¢ Gluons interact more

strongly with partonic
matter than quarks

1  Fragmentation functions

prefer quark ® proton

1 P Antiprotons more

strongly affected by
partonic energy loss
than protons
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STAR Experiment

Calorimeter

Time Projection
— Chamber

Year 1: Magnet, TPC, CTB, ZDC, RICH Elgctronics

Magnet Time Forward Time Projection Chamber

Projection
Chamber .
TPC: radius=2 m

" ‘ { length=4 m

: |h|<1.8, 0<f <2p
|

T —— 11211, PO Magnet: 0.25T Year 1
ML —== " L™ — To beincreased to 0.5 T

lﬂ . | E <' _ RICH: |h|<0.3, Df = 30°
Central Trigger
Barrel

%S\\:TAR J.C. Dunlop, Yale University High Pt Spectra from STAR Quark Matter 2001 6

ZDC =




TPC Momentum Resolution

e Obtained from embedding
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Further Experimental Considerations

o Efficiencies
« Embed GEANT® 5% Central Au-Au Data
e Tight cuts on TPC points and DCA to primary vertex

 Small level of dependence on p;and h
«0.65at p;=2GeV/cto 0.70 at p;=6 GeV/c
«0.68ath=0to0.70ath =0.5

e Backgrounds: decays and secondaries
e Obtain shape in DCA from Hijing/ GEANT/ full tracking

 Normalize to tails from data
7% at pr=2 GeV/c, 15% at p; =6 GeV/c
« Dominates systematic error
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Backgrounds: “Signed” DCA
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Cut on DCA to event vertex
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* Removes much of feed-down
from L and KO

 Residual feed-down correction
from simulation, normalized
to tails in data

Signed DCA
™Ne
Negative Positive
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Negative Hadron Spectrum
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Reference for Spectrum: UA1

> o h+h P+P | « Simple reference system
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UA1 Fit, Scaled to (=130 AGeV
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Scaling from: Established scaling laws for <p>, <dN.,/dh>
and Gs scaling of power law parameters
At high p; agrees with perturbative calculation
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h-Spectrum: Comparison to UA1
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Azimuthal Anisotropy

Particle-Plane Correlation (rad)

 Find event plane

1 .@Swosin(2f,)6
Y2 Etan G :
%ISW. >C03(2fi)ﬂ

e Correlate particles to event plane

Vo = <COS(2[f ) Y2])>

*PRL 86:402, 2001
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v, at High p-

STAR I\/I|n|mum Blas Qs —130 AGeV

g charged partlcles

- Hydro pions
P. Huovinen, P. Kolb, U. Heinz

Errors statistical only

Systematic errors
10-20%p,=2-4.5 GeV/c
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STAR Ring Imaging Cherenkov Detector
Yale/CERN/Bari STAR-RICH Collaboration

 PID for Kaon/Pion/Proton
« 1-3GeV/c for K/p
o 1.5-5 GeV/c for p/pbar

10 mm C.F freon radiator
6" 14
S~ Ouartz . | quartz window
10 mm / ) .
collection
wire electrode
5. mm CH 4 it
100 mm proximity gap
— wire cathode
80 mm /- N\ sense wires
——pad cathode
with 500 nm
4 mm v CsI film
. frontend
charged particle electronics

'pad= 24 row= 94 adc = 163

@ﬁl
Eow
@a?s
LS
@112 @55& ;:;
x x
Kaon
Ip| = 1.599 GeVic
whn
) bl= 838 GeVie
@415 P
i
T K July 1, 2000 Run: 1183006 Event: 13
InetfSellersiseratchi/icdunlop/recof2000/07/P00hefst physics 1183006 raw ~.event.root

® CsFy4 Liquid Radiator

* Csl Photo Cathode

« MWPC with 16,000 Pads 0.84x0.8 cm
» Gassiplex readout 10-bit ADC
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Proton identification in STAR-RICH
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ldentified Antiproton/Proton Ratio
Central Au-Au,\s=130 GeV I
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Conclusions

* Negative hadrons suppressed at high p-
In central Au+Au relative to UA1 reference

 Azimuthal anisotropy plateaus with p+

« STAR-RICH has measured p/p at pr= 2-2.5 GeV/c
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